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OPTICAL CHARACTER RECOGNITION

BiHHMIBKWI HAIllOHATBHINA TEXHIYHIH YHIBEPCUTET

AHoTanis
[IpoBeneHo 3aranpHWi aHAJi3 TEXHOJOTI] ONTHYHOTO PO3Mi3HABAHHSA CHUMBOJIB. PO3TIAHYTO OCHOBHI e€Tamu
CTaHOBJICHHS, POBEACHO TOPIBHAHHS BOX 0a30BHX aITOPUTMIB ONTHYHOTO PO3Ii3HABAaHHS CHMBOIIB Ta BiI3HAYCHO
nepeBary 3acTOCYBaHHS 1 IEPCIIEKTUBH PO3BUTKY JaHOT TEXHOJIOTI.

Kurouogi ciioBa
OntuyHe poO3Mi3HABAHHS CHMBOJIIB, MAIIMHHO-3aKOJOBAHUN TEKCT, KOMITIOTEpHHUHN 3ip, TenerpadHuii Ko,
KOMI'IOTepHa mporpama,cuctema mepebopy cmamy, KAITYA, WebOCR, airoputM ONTHYHOTO pO3Mi3HABAHHS
CHUMBOJIIB, 31CTABJICHHS 31 3pa3KOM, KOPEIIAIis 300paeHb, CHHTE3aTOPH MOBH.

Abstract
The work analyses the thechnology of optical character recognition. It reveals the main stages of its development,
compares two basic types of core OCR algorithms, underlines the benefits of OCR application and shows the prospects
of its development.
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Character Recognition (CR) has been extensively studied in the last half century and progressed to a
level, sufficient to produce technology driven applications. Now, the rapidly growing computational power
enables the implementation of the present CR methodologies and also creates an increasing demand on many
emerging application domains, which require more advanced methodologies.

Optical character recognition (OCR) is the mechanical or electronic conversion of images of typed,
handwritten or printed text into machine-encoded text.

Early versions needed to be trained with images of each character, and could work on one font at a time.
Advanced systems capable of producing a high degree of recognition accuracy for most fonts are now
common. OCR is a field of research in pattern recognition, artificial intelligence and computer vision.

Early optical character recognition can be traced back to technologies involving telegraphy and creating
reading devices for the blind. In 1914, Emanuel Goldberg developed a machine that read characters and
converted them into standard telegraph code.

In 1974, Ray Kurzweil started the company Kurzweil Computer Products, Inc. and continued the
development of omni-font OCR, which could recognize text printed in virtually any font. Kurzweil decided
that the best application of this technology would be to create a reading machine for the blind, which would
allow blind people to have a computer read text to them loudly. In 1978, Kurzweil Computer Products began
selling a commercial version of the optical character recognition computer program.

In the 2000s Researchers at Carnegie Mellon University developed a spam-busting system called
CAPTCHA.

OCR became available online as a service (WebOCR), in a cloud computing environment, and in mobile
applications like real-time translation of foreign-language signs on a smartphone.

Various commercial and open source OCR systems are nowadays available for most common writing
systems.

All OCR systems include an optical scanner for reading text, and sophisticated software for analyzing
images. Most OCR systems use a combination of hardware (specialized circuit boards) and software to
recognize characters.

Here are two basic types of core OCR algorithm, which can produce a ranked list of candidate characters.



Matrix matching involves comparing an image to a stored glyph on a pixel-by-pixel basis; it is also
known as "pattern matching", "pattern recognition”, or "image correlation". This technique works best with
typewritten text and does not work well when new fonts are encountered.

Feature extraction decomposes glyphs into "features™ like lines, closed loops, line direction, and line
intersections. These are compared with an abstract vector-like representation of a character, which might
reduce to one or more glyph prototypes. General techniques of feature detection in computer vision are
applicable to this type of OCR, which is commonly seen in "intelligent” handwriting recognition and indeed
most modern OCR software.

Once a printed page is in this machine-readable text form, we can search through it by keyword, edit it
with a word processor, incorporate it into a Web page, compress it into a ZIP file and store it in much less
space, send it by email — and all kinds of other useful things. Machine-readable text can also be decoded by
screen readers, tools that use speech synthesizers to read out the words on a screen so blind and visually
impaired people can understand them.

The potential of OCR systems is enormous because they enable users to harness the power of computers
to access printed documents. OCR is already being used widely in the legal profession, where searches that
once required hours or days can now be accomplished in a few seconds.

Through the years, the methods of character recognition have improved from quite primitive schemes,
suitable only for reading stylized printed numerals, to more complex and sophisticated techniques for the
recognition of a great variety of typeset fonts and also handprinted characters.

Generally there is a potential in using context to a larger extent than what is done today. In addition,
combinations of multiple independent feature sets and classifiers, where the weakness of one method is
compensated by the strength of another, can improve the recognition of individual characters.

The frontiers of research within character recognition have now moved towards the recognition of cursive
script, which is handwritten connected or calligraphic characters. Promising techniques within this area, deal
with the recognition of entire words instead of individual characters.
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